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Anong some of the more recsnt facilities to be developed at the Ames
Ressarch Center is the Parsbolic Entry Simulator. This facility consists
of & varying density supersonic nozzle driven by & 6-inch dismeter shock
tube. The interior of this nozzle has been contoured -to give the same
muw vearistion as that of the earth's atmosphere
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neans ¢f & two-stage shock heated light-gas gun which is capable of firing
1/10 grven medels at spesds wp to 23,000 feet per second.. As the .22 calibder
plastic model flles through the simlator nozzles, photomultipliers spaced
along the noxzle sense the light incresse. These photomultipliers trigger
sperk gaps to provide pictures at the respective stations and also stop
countars for a time-distance histery of the model's progress. The photo-
mltipliers ave blanked out until the gun is fired to prevent prefiring of
the spaxk gaps due to the light frem the starting shock wave.

A wvnique opsration of the simmlator is the recovery of the model after
its flight through the simulator. A catcher loaded with cold gas is used
to slov the model before the model is actually recovered. The need for
such a devies decomes apparent in view of the fact that the model speed is
still ayoumd 14,000 feet per second after it has flown the length of the
similator noszle. Figure 2 is & schematic drawing of the catcher. FPhysically
it can be descrided as a reservoir of cold gas contained by a quick opening
valve and the sponge rubier.ca.uher material.
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The typicsl operation of the catcher involves pressurizing the catcher
with' the desired gas and then coupressing the driving spring. The unit is
then reedy fer operation. The shock tube is fired and the high-pressure
gas floving inte the simulator reservoir equalizes the pressure across the
valve. The spring drives the valve open prior to gun fire and it remsins
open throughout the remainder of the xun. The gun is fired and the model
traverses the nozzle, is slowed to & lov speed in the catcher and impacts
into the sponge rubber to cemplete model recovery.

The time required for the valve to fully open {s approximately 18 msec
wder actual operating conditions. Pigure 3 shows the valve operation
undey simlated conditicns during a bench test. Two microswitches mounted
cn the meehardsm itself indicate the £irst movement of the valve (first
truce deflection) and also the fully opened position (second trace
defleetion). During early operatiocn, the valve was found to bounce off the
fully opened position ss indicated by the top trace at approximately 15 msec
after resching the fully opensd position. To correct this condition, a small
block of styrafosn wes placed on the valve driving rod and allowed to be
crushed by a stop mut at the end of valve travel. This condition exdstéd
during the test corresponding to thes second trace. As indicated the valve
opened in spproximately 10 msec and did not dounce.

The interior of the catcher is nearly two feet long and nominal gas
pressures are J.ooo psig. Nitrogen gas has been used in the catcher so
that the hot air supplied by the shock tube will not burn the spenge rubber
at the end of the catcher. Three cue-inch disks of sponge rubber have
been used and the model is usually recovered within the first $hoSk:

The catcher in {ts present configuration and using the conditions
described adove has proven to be an effective method for slowing down
the models to facilitate model recovery.
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Souéoo: NASA, reference 78
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Firure 177

SST MISSION PROFILE

(é\m Méwu 2 )

©) t‘— 3500 NAUTICAL MILES

OPERATION

TAKEOFF
SUBSONIC CLIMB TO 25,000 FT

SUPERSONIC ACCELERATION AND
CLIMB TO MACH 3.0 CRUISE ALTITUTDE

CRUISE TO DESTINATION

DECELERATION AND DESCENT TO
SEA LEVEL

RESERVE

-10-

DESTINATION

TIME (MIN)

INCREMENT TOTAL INCREMENT TOTAL

FUEL USED (%)
2 2

é 8
18 2
36 82
3 a5
15 100

i
6.3

14.5

104

!
7.5 .
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